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Reality....

* Our perspective

* Experienced project managers know if
their project has a few issues....

* Few know how bad
e Or want to admit it

* Hope for miracle...

“l1 see all this data and | see all these reports, and |

hear you, but | don’t understand our status”
Mark Geyer, former Orion project manager




Schedule Health Check Results

Analyst: | ran a health check on schedule
Manager: Ok... what is this telling me?
Analyst: The schedule is bad!

Manager: Sooo... What is this telling me?
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DCMA 14-Point Assessment Metric Descriptions
Defense Contract Management Agency (DCMA) 14-Point metrics look only at activities that are baselined with a duration > 0d. Two exceptions are Critical Path Test & BEI. In
accordance with DCMA guidelines so as not to consider activities that have not been approved to be baselined. Best practices broken down into list of 14 checks:

Field

Logic
Leads

Lags

Relationship Types

Hard Constraints
High Float

Negative Float

High Duration

Invalid Dates

Resources

Missed Tasks

Critical Path Test

Critical Path Length Index

(CPLI)

Description
Incomplete tasks with missing logic links or links that don't make sense. Number of tasks without predecessors and/or successors should not exceed 5%.
Formula: Missing Logic % = (# of tasks missing logic / # of incomplete tasks) x 100.
Incomplete tasks with logic links with leads (negative lag) in predecessor relationships. Ideally, there should not be any leads as they distort total float. Formula:
Leads % = (# of logic links with leads / # of logic links) x 100.

Incomplete tasks with lags in predecessor relationships. Lags shouldn't exceed 5%. Formula: Lags % = (# of logic links with lags / # of logic links) x 100.

Incomplete tasks containing each relationship type. Because Finish-to-Start (FS) relationship is most logical, it should account for at least 90% of relationship
types being used. Check counts uses number of Start-to-Start (SS), Finish-to-Finish (FF) & Start-to-Finish (SF) relationship types to work out % of Finish-to-Start
(FS) relationship types. Formula: % of FS Relationship Types = (# of logic links with FS Relationships / # of logic links) x 100.

Number of hard constraints used in incomplete tasks. Hard constraints may prevent schedule from being logic-driven & should be used sparingly. Tasks with
hard constraints shouldn't exceed 5%. Formula: Hard Constraint % = (Total # of incomplete tasks with hard constraints / Total # of incomplete tasks) x 100.
Metric counts incomplete tasks with total float greater than 44 working days. May indicate missing predecessors / successors. Formula: High Float % = (Total #
of incomplete tasks with high float / Total # of incomplete tasks) x 100.

Metric counts incomplete tasks with total float less than 0 working days. These tasks should have an explanation & corrective action plan. Formula: Negative
Float % = (Total # of incomplete tasks with negative float / Total # of incomplete tasks) x 100.

Metric looks at incomplete tasks with baseline duration greater than 44 working days & baseline start date within detail planning period or rolling wave. This
helps determine if tasks can be broken into two or more tasks or leave it as single task. Number of tasks with higher duration should not exceed 5%. Formula:
High Duration % = (Total # of incomplete tasks with high duration / Total # of incomplete tasks) x 100.

Metric looks at incomplete tasks that have no actual dates in future beyond status date & no forecast dates in past before status date. There should not be any
invalid dates in schedule.

Metric reports on all tasks with durations greater than zero & have currency or hours assigned. Some projects may not have resources loaded directly into
schedule. If they are loaded into schedule, then this metric uses following formula to identify missing resources: Missing Resource % = (Total # of incomplete
tasks with missing resource / Total # of incomplete tasks) x 100.

Tasks that have finished late compared to baseline. Helps identify how well schedule is meeting baseline plan & is good check to gauge if project will finish on
time. Formula: Missed % = (# of tasks with actual/forecast finish date past baseline date / # of tasks with baseline finish dates on or before status date) x 100.

Integrity check of critical path. Metric checks whether introducing a delay into schedule results in projects finish date being equally delayed.

Gauges if project can realistically be completed on time. Measures ratio of project critical path length plus project total float to project critical path length.

Baseline Execution Index (BEI) Metric determines how many activities are behind or ahead of schedule against baseline.



Manager Reaction....

| don't even know what that means.

chaptertwo-thepacnw.tumbir.com

11



Acumen Fuse Has Many Reporting Capabilities:

o)~ Workbook] - Deltek Acumen o= g.dw
ration 55 // Dashboard Forensics Metrcs Feos

Acumen Fuse provides a number of TTIITITI I I T &
reports, which can be directly published
to PDF or Microsoft Office applications:

*  Executive Briefing: High-level synopsis of = -
. . . Fs: 55 i -
overall project status, characteristic \‘ e T S ——

descriptions, schedule quality analysis and

resolution recommendations. Most are far to deta[IEd

*  Analyst Report: In-depth “to-do” list of

analysis results, with a detailed view of - . - for man agem ent
project quality and schedule strength either — T+
over time or by ribbons (activity groupings). el | ——— .-

Logic Quality - Initial Plan 2018 Activity Type - Initial Plan 2018

HHE A

2 | Earty Design

« Dashboard: Interactive summary of project I —

status, schedule quality and analysis results,

all integrated into a single view. Acumen Fuse
dashboard is configurable to simultaneously
display multiple metrics options as charts, = — e e
graphs or gauges. : |

> % Ribbon View . RbDOn Anayss _ Phase Analyss _ 73 L E—] |,

* APl Custom Reports: Flexible means of extracting analysis results directly into third-party custom reports or external applications. Acumen Fuse’s
Application Programming Interface [API] lets the user generate custom reports or publish directly to web-based services and applications, to portals
such as Microsoft SharePoint, or to third-party tools such as Crystal Reports.




Try for
Sweet Spot!

Confusion

Information

When briefing management too little or too
much information can cause confusion
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e Overall Project Status

e Activities Completed
* Plan v. Actuals
* Tasks
* Float
e Added
 Slipped
e Started
e Completed
* Average Duration

Key Performance Indicators (KPIs)
Because NASA Loves Three Letter
Acronyms (TLAS)




Clearly This Plan Will NOT Be Met

Project behind
schedule, which
means they
should be under
budget...

If they aren’t it
indicates budget
issue
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Completion Date Slipped by 1.5 Months in 3 Months

Similar to
previous chart...

Except this chart
shows entire
project plan

Frequency

kNN
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Finish Dates

-

Data )
Baseline

Date \ “
(o

Intermediate chart,
made in Excel

Work not completed

Updated rolls forward
Schedule

[

e

Ripples propagate
through schedule

X
¢

3/1/19

5/1/19 <

7/1/19
9/1/19
1/1/20
3/1/20
5/1/20
7/1/20
9/1/20

11/1/19

Schedule contains 2,966 activities and looks at change over 3 month period 16




Key Milestone Slips

29.6 Months Si

nce Project Award

Data Date

Advanced Chart,
more difficult to
make in Excel

Comm Start . . .
ABL28-23-19 Mobilize A A Procurement sariab A A pn2ra A A Finalgomm comp Pick important milestones that span
Comm Start . .
A BL2 12-16-19 Mobilize AA Procurement Start Fab A A Ph2 Fab Fin*omm Comp p rOJ eCt d u ratIO n
Final Comm .
A BL2 3-2-20 Mobilize M Procurement Comm Start A A Comp Exa m p I e keyWO rd S. d el ive r, p I d Ce,
- Final Comm .
BL2 5-2-20 Mobilize Procurement Ph2 Fab Start Fab Comm Start o Comp NS pect’ te St, tu rnove r’ etC.
inal Co
A BL2 10-1-20 Mobilize M Procurement Ph2 A AS Fab Comm Start A T A Comp
Final Comm
BL2 12-1-20 Mobilize Procurement Ph2 Fab Start Fab Comm Start Comp
Final Comm
ABL21-1-21 Mobilize A Procurement‘ Ph2 Fab A AStart Fab Comm Start A Comp -
Final Comm Completion Date
A BL2 2-21-21 Mobilize A ProcurementA Ph2 Fab A AStart Fab Comm Start A A Comp Not changing
Einal Com This is Unrealistic
A BL23-21-21 Mobilize A Procurement‘ Ph2 Fab A AStart Fab Comm Start 1 A Comp
Final Comm
A BL2 4-18-21 Mobilize A Procurement‘ Ph2 Fab A AStart Fab Comm Start x A A Comp
ABL25-16-21 Mobilize 4\ procurement Ak startFabf  Ph2Fab A Commstart 4 A\ Final Comm 4 Comp
A BL2 6-13-21 Mobilize A ProcurementA Start Fab Ph2 Fab Comm Start A A Final Comm A Comp
BL2 7-29-21 Mobilize Procurement S ab Ph2 Fab Comm Start Final Comm Comp
A BL2 7-26-21 Mobilize A ProcurementAv\ AStart Fab A Ph2 Fab Comm Start A A Final Comm A Comp
A BL2 8-23-21 Mobilize /) Procurement/ ) Procurements /\Start Fab /) Ph2Fab Comm Start /) /. Final Comm /) Comp
continues to slip,
A BL2 9-20-21 Mobilize A ProcurementA but subsequent AStart Fab A Ph2 Fab Comm Start A A Final Comm A Comp
N milestones aren't
BL2 10-18-21 Mobilize Procu[ment Start Fab Ph2 Fab Comm Start Final Comm Comp
BL2 11-15-21 Mobilize Procugement Start Fab Ph2 Fab Comm Start Final Comm Comp
A BL2 12-27-21 Mobilize A A Procurement Start Fab A Ph2 Fab A Comm StartA A Final Comm A Comp
BL2 1-24-22 Mobilize Procurement N Start Fab Ph2 Fab Comm Start
Final CfF?m Comp
5/1/2020 2/20/2021 12/13/2021 10/5/2022 7/28/2023 5/19/2024 3/11/2025 1/1/2026



Project Status

* Basic steps for most projects
* Design
* Procure materials
* Receive materials

Fabricate project

Integration & Test (I&T) project

* If design is delayed, materials can't be ordered
* If materials aren’t ordered, they can't be fabricated
* If materials aren’t fabricated, they can't be integrated & tested

* If I&T is not completed project cannot be turned over

18



Overall Project Status

Remaining

Tasks

Entire
Tasks

Completed
Project

L o ]

% of
WBS Name AlENOrmals oot I\szriZI %gi;To ‘ Col\r‘\;r::::d Completed
Activities Total o o t o Normal
Activities Activities Activities -
Activities
Total| 12,657 100%| 5,551 100% 44% 7,109 100% 56%
Reporting Level 33 0.3% - 0% 0.0% 33 0% 0.3%
Design 7,946 63%| 2,149 39% 17% 5,803 82% 45.8%
Procurement 1,049 8% 223 1% 2% 822 12% 6.5%
Material 487 1% 136 2% 1% 351 5% 2.8%
Fabrication 2,658 21%| 2,564 46% 20% 95 1% 0.8%
Commissioning 484 1% 479 9% 4% 5 0% 0.0%

| By checking status of initial steps, the overall project status can be assessed I



Schedule Float Summary

* Low Free Float indicates high probability that schedule will slip

* Total float = days activity can be delayed without delaying overall project duration. Total float is
shared between activities in a sequence.

* Free float = days activity can be delayed without delaying early start of any immediate successor

activity.
To-Go Activities with Float of 10 days or less
To Go Activities P 6,375
AllTasks — | Total Float / 7.8%|\ 496
Free Float 71.1% 4,532




TOta | F | O at C h a rt I Project is actually 8 months behind I
| \

-50

-100
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Overall Project Status — Float
* Low Free Float indicates high probability that schedule will slip

Entire Remaining Float
Project Tasks Status

L L ]

To Go % of To % Act with  # Act With

All Normal % of %of Lessthan10 10 Daysor V81t

WBS Name Activities Total ANcTrr.n.a I GO Total days Free l-eSSVOf Hoat

ctivities Activities Float Free Float  \0aYs)

Total| 12,657 100%| 5,551 100% 44% 73% 4,074 87

Reporting Level 33  0.3% - 0% 0.0% - -

Design 7,946 63%| 2,149 39% 17% 74% 1,601 75
Procurement 1,049 8% 223 1% 2% 97% 217 34
Material 487 4% 136 2% 1% 74% 100 41
Fabrication 2,658 21%| 2,564 46% 20% 67% 1,724 147
Commissioning 484 4% 479 9% 4% 90% 432 43

Provides actionable data
Procurement behind schedule, probably due to delayed design




Average Total Finish Float for
Key Milestones

Simple Excel
Table

Uses
Conditional
Formatting
to identify

trends

’ Rebaseline |

—

2/19

Milestone [Baseline 7/18 8/18 9/18 10/18 11/19 1/19 3/19 4/19 5/19 6/19 7/19
K 453 460 493 612 677 660 582 950 742 495 487 272 268
J 267 260 340 330 328 307 317 785 85 403 398 275 352
H 202 195 280 242 283 272 278 772 602 423 415 368 385
G 202 195 293 242 282 232 247 722 533 440 420 448 448
F 13.8 125 148 205 260 210 220 715 563 460 43.8 500  35.7
E 128 118 170 185 198 160 185 702 50.8 435 412 398 288
D 77 57 125 133 193 13.2 148 633 468 395 363 437 223
C 73 53 132 138 168 113 127 668 472 428 397 368 133
B 47 33 8.8 8.5 13.8 7.0 95 608 447 375 340 413 172
A 32 20 7.0 7.8 10.3 4.7 73 648 455 408 37.8 348 6.5
Avg Float | 16 15 21 23 26 22 23 72 57 43 40 38 27
DeltaDays| O 1 66 88 112 81 123 286 257 @ 239 239 239 181
1,150
c
o
= 1,050
5
9 950
©
£ 850
Q
Q
750
Baseline 7/18 8/18 9/18 10/18 11/19 1/19 2/19 3/19 4/19 5/19 6/19  7/19




Many Tasks Taking Longer Than Planned

100% S— O——O—0—}—00-0
Py
;; 80% Took Longer Than Plan 48% | — Bad
=
a 60%
Q
2
& 40%
= Task Completed Per Plan 42% .
— Q00
S 20%
0% Task Took Less Time Than Plan 10%
0
-25 25 75 125 175

Calendar Days Delta

24



Most Activities Started Per Plan

100% Started Late 0% | o & Bad
=
‘s 80%
(O
°
= 60% | Startedas Planed 73%
'g — Good
T 40%
=
=
o 20% 000000008000
8000000
1°°° Started Ahead 27%
0% B
-25 20 -15 -10 -5 0 5 10

Calendar Days Delta

25



At this rate project will
never be completed! -

I estimate
e Often when projects are in trouble completion within 7 years.
* Contractors call activity complete when not That's dog years
* Done so payment can be claimed for
work complete of course.

* Contractors create new activities
for remaining work

* Makes metrics appear better

e Actual project example -
» Since project start an average of
e 237 activities completed per month

e 313 activities added to schedule per
month

 Delta 76 activities

* Important to check schedules for this

At this rate project will
never be completed!

26



Never Ending Scope
& Why it Matters

e Contractors often break up
poorly planned tasks to keep
performance metrics up
especially on EVM projects

* Project added more work overall
than it completed by breaking
these tasks up

* Also, indicator of scope creep

Task Waterfall Chart

3000
187 g =
o | . N
2000
1500
1000
500
0
e‘ga 4“"6 4“"6 4?'6 4"’6 -4‘?'6 A"‘b 4"‘6 406 ~<°b A“b g &b 4
< 2 © o © 2 © 2 © & © 2 © <@
Qb $QI QQ $é' QQ QQIQ QQ Q@ QQ Qe; QQ Q@ QQ
K KAl Ko Rall AN s S
O ¥ P ¢ @ & & O
A3 & & & &° & K & L ,bo° & ,oo‘ .Oo‘
9‘29\ 9?’& o o ‘\o“ 9 000 oef’ S v @ @

mTasks Completed mTasks Added
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Conclusions

Detailed schedule analysis is
very helpful however...

Management often doesn’t
understand

Analyst may not have time to
do

N

Don't have to be an expert to
develop actionable
information

Maintain high level data
reporting if “areas of interest”
occur then deeper analysis
can be done

Typically, basic analysis is
easier for management to
understand

Analysists can provide
meaningful analysis with
Excel, & typically faster

Remember! K.I. S. S.

Remember contractor is
probably saying everything is
fine

We want to believe them

28
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Contact
Information

* Glenn Butts KSC
e 321-867-7198
* Glenn.C.Butts@nasa.gov

* John Dotson KSC
* 321-861-1876
* John.C.Dotson@nasa.gov

Just do something.”
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Schedule Changes

Data Date # of % Increase Tasks
Activities Remaining

11/15/20
3/4/19

8,209
7,776

3,064 (37%)

5.6% 5,362 (69%)

17% of all remaining activities have constraints
0.7 Activities added per month

Data Date # of % Increase Tasks
Activities Remaining

11/9/20 9,371 1,972 (21%)
5/6/19 7,065 32.6% 2,948 (42%)
4/10/19 6,857 36.7% 3,102 (45%)

8% of all remaining activities have constraints
4.3 Activities added per month

— Project 1

N

— Project 2

I

Activity 206 shows “Launch (PRD) on
1/24/24

Activity 36333 shows “Deliver
instrument to SC” on 9/21/22

31



RFI Turn Around Time Box-Whisker Plot Comparison

RFI’s not returned

. —— K O0O0OOId O m me EEEN N
expediently
Actual # Days
* Gives contractor excuse not _
to perform
[T e | [T T I W W W O

=4 QOrginal # Days

0 10 20 30 40 50 60 70
Calendar Days

1st Quartile Mean
\ 23rd Quartile Extreme Outier

OK to take 2 months to Median\ Mild Ovtier
respond to RFI’s? - \

Interquartile Range (IQR)

Lower Whisker Upper Whisker



Overall Look —top down
IMS = 56% productivity
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Float

* Schedule Float
* Contingency or margin

Task Week 1 Week 2 Week 3 Week 4 Week 5 Week 6
Activity 5 | - I
* Who owns float? F|Iat
« Government Qh

* Contractor

Float owned by whoever uses it first... |
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Simplest Way to Make Chart
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od
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Planned Performance

1/21/2020
1/16/2020
1/17/2020
1/30/2020
1/14/2020
1/14/2020
1/15/2020

1/6/2020
1/31/2020
1/29/2020
1/29/2020
1/22/2020




